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(57) ABSTRACT 

In a method for filtering embolic material, a guide catheter 
(5) is advanced through a vasculature. A delivery catheter 
(4), a guidewire (2) and a collapsed filter are advanced 
together through the guide catheter (5) to a point distally of 
the distal end of the guide catheter (5). The guidewire (2) is 
then advanced across the lesion. During this advancement of 
the guidewire (2), the delivery catheter (4) and the collapsed 
filter remain substantially stationary. When the guidewire (2) 
has crossed the lesion, the delivery catheter (4) and the 
collapsed filter are then advanced across the lesion until the 
collapsed filter is distal of the lesion. The delivery catheter 
(4) is then withdrawn to facilitate deployment of the filter at 
the location distal of the lesion to ensure that any embolic 
material released during performance of an interventional 
procedure at the lesion will be captured and safely retained 
within the filter. 
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METHOD FOR FILTERING EMBOLIC MATERAL 

INTRODUCTION 

0001. This invention relates to a method for filtering 
embolic material for blood flowing in a vasculature during 
an interventional procedure. 
0002. It is known to perform an interventional procedure, 
Such as an angioplasty balloon dilation or placement of a 
stent, at a region of Stenosis in a vasculature. Performing 
Such an interventional procedure may result in embolic 
material being released from the region of Stenosis and 
entering the bloodstream. If this embolic material were 
permitted to travel downstream, the embolic material may 
result in potentially fatal consequences. 

0003. This invention is aimed at providing a method 
which addresses this problem. 

STATEMENTS OF INVENTION 

0004. According to the invention there is provided a 
method for filtering embolic material from blood flowing in 
a vasculature during an interventional procedure, the method 
comprising the steps of 

0005 providing an embolic protection filter having at 
least one proximal inlet and a plurality of distal outlets 
which are sized to capture embolic material while 
allowing blood to flow, the filter having a collapsed 
delivery configuration and an expanded configuration; 

0006 providing a guidewire, the filter being moveable 
relative to the guidewire; 

0007 advancing the filter in the collapsed delivery 
configuration through a vasculature to an intermediate 
location proximal of a desired treatment location; 

0008 advancing the guidewire through the vasculature 
from the intermediate location; 

0009 crossing the desired treatment location with the 
guidewire; 

0010 advancing the filter in the collapsed delivery 
configuration over the guidewire; and 

0011 deploying the filter distal to the treatment loca 
tion. 

0012. In one embodiment of the invention the method 
comprises: 

providing a delivery catheter for containing the filter in the 
collapsed configuration; and 

0013 advancing the delivery catheter, the filter and the 
guidewire to the intermediate location. The method may 
comprise providing a guide catheter at an entry into a 
vasculature; and advancing the filter and guidewire through 
the guide catheter to the intermediate location. The inter 
mediate location may be adjacent to a distal end of the guide 
catheter. The intermediate location may be distal to the distal 
end of the guide catheter. The intermediate location may be 
proximal to the distal end of the guide catheter. The inter 
mediate location may be between the distal end of the guide 
catheter and the desired treatment location. 
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0014) 
0015 advancing the guidewire from a first intermedi 
ate location to a further intermediate location which is 
proximal of the treatment location and, Subsequently, 

0016 advancing the filter in the collapsed delivery 
configuration over the guidewire toward the further 
intermediate location. 

In one case the method comprises the steps of 

0017. The method may comprise repeating these steps for 
additional intermediate locations. 

0018. In one case the treatment location is in the carotid 
artery. The treatment location may be at or adjacent to the 
carotid bifurcation. An intermediate location may be at or 
adjacent to the aortic arch. An intermediate location may be 
at or adjacent to the carotid take-off 
0019. In another embodiment the method comprises: 
0020 providing the filter in the expanded configura 
tion; and 

0021 loading the filter into the delivery catheter so that 
the delivery catheter contains the filter in the collapsed 
configuration. 

0022. In one case the method comprises providing a 
guidewire extending through the filter in the delivery cath 
eter. The filter and the delivery catheter may be advanced 
along the guidewire. The method may further comprise the 
step of removing the delivery catheter from the filter at the 
deployment location. Stored energy in the filter may expand 
the filter on removal of the delivery catheter from the filter. 
The method may comprise withdrawing the delivery cath 
eter from the deployment location. The delivery catheter 
may be withdrawn from the deployment location after the 
deployment of the filter. 
0023. In another case the method comprises introducing 
an interventional catheter over the guidewire to the treat 
ment location for carrying out an interventional procedure, 
embolic material generated during the treatment procedure 
being captured by the deployed filter. 
0024. The treatment location may be a region of stenosis. 
The interventional procedure may include a balloon dilation 
of the stenosis while the filter is deployed. The interven 
tional procedure may include placing a stent at the treatment 
location while the filter is deployed. 
0025) 
of: 

0026 removing the interventional catheter from the 
treatment location; and 

0027) 

In one case the method further comprises the steps 

advancing a capture sheath over the guidewire. 

0028. The method may further comprise the steps of: 

0029 engaging the filter with the capture sheath; and 

0030) withdrawing the filter and the capture sheath 
from the treatment location. 

0031. In one embodiment the method further comprises 
the step of withdrawing the filter from the treatment loca 
tion. The method may further include the step of withdraw 
ing the guidewire after withdrawal of the filter. 
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0032. The filter may be slidably disposed on the 
guidewire when the filter is in an expanded deployed con 
figuration. The filter may be rotatably disposed on the 
guidewire when the filter is in an expanded deployed con 
figuration. The filter may be mounted to a tubular member. 
The tubular member may comprise a collar. The tubular 
member may extend distally of the filter. At least one stop 
may be disposed on the guidewire. The at least one stop may 
be a distal stop disposed on the guidewire distally of the 
filter. 

0033. In another embodiment the filter comprises a filter 
body and a filter support which supports the filter body in the 
deployed configuration. The filter may expand from energy 
stored in the collapsed filter. The filter may expand from 
energy stored in a filter Support made from a memory 
material. The memory material may be an alloy. The alloy 
may be Nitinol. The filter support may comprise at least one 
loop. 
0034. In one case the method comprises moving the filter 
relative to the delivery catheter to load the filter into the 
delivery catheter. The method may comprise pushing the 
filter into the delivery catheter. The method may comprise 
pulling the filter into the delivery catheter. The method may 
comprise the step of flushing the filter and/or the delivery 
catheter. The filter and/or delivery catheter may be flushed 
prior to loading of the filter into the delivery catheter. The 
filter and/or the delivery catheter may be flushed during 
loading of the filter into the delivery catheter. The filter 
and/or the delivery catheter may be flushed after loading of 
the filter into the delivery catheter. 
0035) In one case the step of moving the embolic pro 
tection filter relative to the catheter causes an automatic 
flushing of the embolic protection filter and/or the delivery 
catheter. The filter may be immersed in a flushing liquid 
before loading. The method may comprise the step of 
sealing the embolic protection filter immersed in the flushing 
liquid. The step of moving the embolic protection filter 
relative to the catheter may cause at least Some of the 
flushing liquid to move relative to the embolic protection 
filter and/or relative to the catheter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0036) The invention will be more clearly understood 
from the following description of some embodiments 
thereof, given by way of example only, with reference to the 
accompanying drawings, in which: 
0037 FIGS. 1 to 9 are views illustrating a method for 
filtering embolic material according to one embodiment of 
the invention; 
0038 FIGS. 10 to 15 are views illustrating a method for 
filtering embolic material according to another embodiment 
of the invention; 
0039 FIGS. 16 to 21 are views illustrating a method for 
filtering embolic material according to another embodiment 
of the invention; and 
0040 FIGS. 22 to 31 are views illustrating a method for 
filtering embolic material according to a further embodiment 
of the invention. 

DETAILED DESCRIPTION 

0041) Referring to FIGS. 1 to 9 there is illustrated an 
embolic protection system being employed in a method for 
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filtering embolic material according to the invention. The 
embolic protection system in accordance with the present 
invention includes a collapsible filter member 1 disposed 
upon a guidewire 2, wherein the collapsible filter member is 
configured to be disposed within a delivery/retrieval catheter 
4. 

0042. In accordance with the present invention and as 
shown in FIG. 1, an embolic protection filter 1 is disposed 
upon a guidewire 2. The distal end of the guidewire 2 
includes a feature 30 formed thereon, wherein the feature 30 
is configured to retain the embolic protection filter 1 thereon. 
The feature 30 is preferably formed as an enlarged diameter 
member, wherein the diameter of the feature 30 is greater 
than an aperture of the embolic protection filter 1 through 
which the guidewire 2 is disposed. 
0043. As shown in FIG. 1, the guidewire 2 and the 
embolic protection filter 1 are disposed within a flushing 
housing 3, the flushing housing 3 having a proximal end and 
a distal end and a space defined therebetween, wherein the 
space defined between the proximal and distal ends is sized 
to receive the embolic protection filter 1 in an uncompressed 
state. The filter 1 is loaded into a delivery catheter 4 by 
pulling the guidewire 2 proximally as shown in FIGS. 2 and 
3, wherein the proximal end of the flushing housing 3 is 
shaped to facilitate the collapsing of the embolic protection 
filter 1. For example, as shown, the flushing housing 3 may 
be shaped to include a tapered portion, wherein as the 
embolic protection filter 1 and the guidewire 2 are drawn 
proximally, the tapered shape of the flushing housing 3 
causes the embolic protection filter 1 to collapse to a 
diameter sufficiently small enough wherein the embolic 
protection filter 1 and the guidewire 2 can then be drawn into 
a delivery catheter 4. The delivery catheter 4, the guidewire 
2 and the collapsed filter 1 are ready for insertion into a 
guide catheter 5 (FIG. 4). 
0044) Examples of suitable filters for use with the meth 
ods in accordance with the present invention are described 
in co-pending patent applications having Ser. Nos. 10/442, 
115 and/or 11/141,709 and/or 10/325,954 the entireties of 
which are herein incorporated by reference. 
0045. In further detail, FIG. 1 illustrates the delivery 
catheter handle 6, and a torque device 7. Wherein the handle 
6 is associated with the proximal end of the delivery catheter 
4, and the torque device 7 is associated with the proximal 
end of the guidewire 2. 
0046 FIG. 2 illustrates the loading/flushing funnel hous 
ing 3 as described above, wherein the embolic protection 
filter 1 and the guidewire 2 are shown disposed within the 
housing 3. As shown by arrow A, the embolic protection 
filter 1 and the guidewire 2 are moved proximally relative to 
the housing 3, wherein, the embolic protection filter 1 is 
collapsed by the tapered walls of the housing 3 as shown. 
0047 FIG. 3 illustrates a tapered hoop port 8, wherein the 
tapered hoop port 8 is disposed adjacent the handle 6. The 
tapered hoop port 8 is in communication with a lumen 31 of 
the delivery catheter 4, wherein as shown in FIG. 3, the 
proximal end of the guidewire 2 is disposed through the 
tapered hoop port 8. 

0.048 FIG. 4 illustrates the delivery catheter 4, the filter 
delivery wire 2, a Touhy borst 9, the guide catheter 5. As 
shown in FIG. 4, the Touhy borst 9 is associated with the 
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proximal end of the guide catheter 5 and in fluid commu 
nication with a lumen of the guide catheter 5, the lumen of 
the guide catheter 5 being sized to receive the delivery 
catheter 4 of the present invention. 

0049 FIG. 5 illustrates the femoral arteries 20, the aorta 
21, the aortic arch 22, the left carotid take-off 23, the 
common carotid 24, the carotid bifurcation 25, the internal 
carotid 26, the external carotid 27. The distance d1 is 
approximately 50 cm, the distance d2 is approximately 25 
mm, the distance d3 is approximately 15 cm. It shall be 
understood that the distances described herein are merely 
exemplary and will vary according to different anatomies. 
0050. The guide catheter 5 is advanced through a vascu 
lature (FIG. 5). The delivery catheter 4, the guidewire 2 and 
the collapsed filter 1 are advanced together through the 
guide catheter 5 to a point proximally of the distal end of the 
guide catheter 5 (FIG. 6). The guidewire 2 is then advanced 
out of the guide catheter 5 across the lesion (FIG. 7). During 
this advancement of the guidewire 2, the delivery catheter 4 
and the collapsed filter 1 remain within the guide catheter 5. 
When the guidewire 2 has crossed the lesion, the delivery 
catheter 4 and the collapsed filter 1 are then advanced out of 
the guide catheter 5 and across the lesion until the collapsed 
filter 1 is distal of the lesion (FIG. 8). The delivery catheter 
4 is then withdrawn relative to the collapsed filter 1 to 
facilitate deployment of the filter 1 at the location distal of 
the lesion to ensure that any embolic material released 
during an interventional procedure at the lesion will be 
captured and be safely retained within the filter 1 (FIG. 9). 
The filter 1 may be deployed between about 1 mm and about 
100 mm distal the lesion and preferably the filter 1 is 
deployed approximately about 15 mm distal of the lesion at 
the carotid bifurcation 25. 

0051. In FIGS. 10 to 15 there is illustrated the embolic 
protection system being employed in an alternative method 
for filtering embolic material according to the invention. 
0.052 In this case, the guide catheter 5 is advanced 
through a vasculature (FIG. 10). The delivery catheter 4, the 
guidewire 2 and the collapsed filter 1 are advanced together 
through the guide catheter 5 to a point distally of the distal 
end of the guide catheter 5 (FIG. 11). The guidewire is then 
advanced across the lesion (FIGS. 12 and 13). During 
advancement of the guidewire 2, the delivery catheter 4 and 
the collapsed filter 1 remain substantially stationary. When 
the guidewire 2 has crossed the lesion, the delivery catheter 
4 and the collapsed filter 1 are then advanced across the 
lesion until the collapsed filter 1 is distal of the lesion (FIG. 
14). The delivery catheter 4 is then withdrawn relative to the 
collapsed filter 1 to facilitate deployment of the filter 1 at the 
location distal of the lesion to ensure that any embolic 
material released during performance of an interventional 
procedure at the lesion will be captured and safely retained 
within the filter 1 (FIG. 15). 
0053 FIGS. 16 to 21 illustrate the embolic protection 
system being employed in another alternative method for 
filtering embolic material according to the invention. 

0054. In this case the guide catheter 5 is advanced 
through a vasculature (FIG. 16). The delivery catheter 4, the 
guidewire 2 and the collapsed filter 1 are advanced together 
through the guide catheter 5 to a point distally of the distal 
end of the guide catheter 5 (FIG. 17). The delivery catheter 
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4, the guidewire 2 and the collapsed filter 1 are then 
advanced together further distally to a point immediately 
proximally of the lesion (FIG. 18). The guidewire 2 is then 
advanced across the lesion (FIG. 19). During this advance 
ment of the guidewire 2, the delivery catheter 4 and the 
collapsed filter 1 remain substantially stationary. When the 
guidewire 2 has crossed the lesion, the delivery catheter 4 
and the collapsed filter 1 are then advanced across the lesion 
until the collapsed filter 1 is distal of the lesion (FIG. 20). 
The delivery catheter 4 is then withdrawn relative to the 
embolic protection filter 1 to facilitate deployment of the 
filter 1 at the location distal of the lesion to ensure that any 
embolic material released during performance of an inter 
ventional procedure at the lesion will be captured and safely 
retained within the filter 1 (FIG. 21). 
0.055 Referring to FIGS. 22 to 31 there is illustrated the 
embolic protection system being employed in a further 
alternative method for filtering embolic material according 
to the invention. 

0056. In this case the guide catheter 5 is not used. The 
guidewire 2, the delivery catheter 4 and the collapsed filter 
1 are advanced together through the vasculature (FIG. 22). 
At a first bend in the vasculature, the guidewire 2 is 
advanced distally while the delivery catheter 4 and the 
collapsed filter 1 remain substantially stationary (FIGS. 23 
and 24). The delivery catheter 4 and the collapsed filter 1 are 
then advanced distally over the guidewire 2 while the 
guidewire 2 remains substantially stationary (FIG. 25). 
0057 The guidewire 2, the delivery catheter 4 and the 
collapsed filter 1 are then advanced together further through 
the vasculature. At a second bend in the vasculature, the 
guidewire 2 is advanced distally while the delivery catheter 
4 and the collapsed filter 1 remain substantially stationary 
(FIG. 26). The delivery catheter 4 and the collapsed filter 1 
are then advanced distally over the guidewire 2 while the 
guidewire 2 remains substantially stationary (FIG. 27). 
0.058. The delivery catheter 4, the guidewire 2 and the 
collapsed filer 1 are advanced together further through the 
vasculature to a point immediately proximally of the lesion 
(FIG. 28). The guidewire 2 is then advanced across the 
lesion (FIG. 29). During this advancement of the guidewire 
2, the delivery catheter 4 and the collapsed filter 1 remain 
substantially stationary. When the guidewire 2 has crossed 
the lesion, the delivery catheter 4 and the collapsed filter 1 
are then advanced across the lesion until the collapsed filer 
1 is distal of the lesion (FIG. 30). The delivery catheter 4 is 
then withdrawn relative to the filter 1 to facilitate deploy 
ment of the filer 1 at the location distal of the lesion to ensure 
that any embolic material released during performance of an 
interventional procedure at the lesion will be captured and 
safely retained within the filter 1 (FIG. 31). 
0059. After an interventional or diagnostic procedure has 
been performed, the delivery catheter 4 is advanced again 
across the lesion or the area where the lesion was located and 
placed adjacent to the expanded filter 1. The guidewire 2 is 
then moved relative to the delivery catheter 4, wherein the 
feature 30 disposed on the guidewire 2 contacts the filter 1 
therein imparting motion of the guidewire 2 to the filter 1. 
The filter 1 is then drawn into the distal end of the delivery 
catheter 4 through the motion of the guidewire 2. It is further 
contemplated that the distal end of the delivery catheter 4 
may be configured to have an expandable portion which is 
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configured to expand radially to capture the filter 1 and any 
materials which have been captured by the filter. 
0060. The invention is not limited to the embodiments 
hereinbefore described, with reference to the accompanying 
drawings, which may be varied in construction and detail. 

1. A method for filtering embolic material from blood 
flowing in a vasculature during an interventional procedure, 
the method comprising the steps of: 

providing an embolic protection filter having at least one 
proximal inlet and a plurality of distal outlets which are 
sized to capture embolic material while allowing blood 
to flow, the filter having a collapsed delivery configu 
ration and an expanded configuration; 

providing a guidewire, the filter being moveable relative 
to the guidewire; 

advancing the filter in the collapsed delivery configuration 
through a vasculature to an intermediate location proxi 
mal of a desired treatment location; 

advancing the guidewire through the vasculature from the 
intermediate location; 

crossing the desired treatment location with the 
guidewire; 

advancing the filter in the collapsed delivery configuration 
over the guidewire; and 

deploying the filter distal to the treatment location. 
2. A method as claimed in claim 1 comprising: 
providing a delivery catheter for containing the filter in 

the collapsed configuration; and 
advancing the delivery catheter, the filter and the 

guidewire to the intermediate location. 
3-7. (canceled) 
8. A method as claimed in claim 1 comprising the steps of 
advancing the guidewire from a first intermediate location 

to a further intermediate location which is proximal of 
the treatment location and, Subsequently, advancing the 
filter in the collapsed delivery configuration over the 
guidewire towards the further intermediate location. 

9. (canceled) 
10. A method as claimed in claim 1 wherein the treatment 

location is in the carotid artery. 
11. A method as claimed in claim 10 wherein the treat 

ment location is at or adjacent to the carotid bifurcation. 
12. A method as claimed in claim 10 wherein an inter 

mediate location is at or adjacent to the aortic arch. 
13. A method as claimed in claim 10 wherein the inter 

mediate location is at or adjacent to the carotid take-off. 
14. A method as claimed in claim 2 comprising: 
providing the filter in the expanded configuration; and 
loading the filter into the delivery catheter so that the 

delivery catheter contains the filter in the collapsed 
configuration. 

15. A method as claimed in claim 14 comprising provid 
ing a guidewire extending through the filter in the delivery 
catheter. 
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16. A method as claimed in claim 15 wherein the filter and 
the delivery catheter are advanced along the guidewire. 

17. A method as claimed in claim 16 further comprising 
the step of removing the delivery catheter from the filter at 
the deployment location. 

18. A method as claimed in claim 17 wherein stored 
energy in the filter expands the filter on removal of the 
delivery catheter from the filter. 

19. A method as claimed in claim 17 comprising with 
drawing the delivery catheter from the deployment location. 

20. A method as claimed in claim 19 wherein the delivery 
catheter is withdrawn from the deployment location after the 
deployment of the filter. 

21. A method as claimed in claim 1 comprising introduc 
ing an interventional catheter over the guidewire to the 
treatment location for carrying out an interventional proce 
dure, embolic material generated during the treatment pro 
cedure being captured by the deployed filter. 

22. A method as claimed in claim 1 wherein the treatment 
location is a region of Stenosis. 

23. A method as claimed in claim 1 wherein the inter 
ventional procedure includes a balloon dilation of the steno 
sis while the filter is deployed. 

24. A method as claimed in claim 1 wherein the inter 
ventional procedure includes placing a stent at the treatment 
location while the filter is deployed. 

25. A method as claimed in claim 21 further comprising 
the steps of: 

removing the interventional catheter from the treatment 
location; and 

advancing a capture sheath over the guidewire. 
26. A method as claimed in claim 25 further comprising 

the steps of: 

engaging the filter with the capture sheath; and 

withdrawing the filter and the capture sheath from the 
treatment location. 

27. A method as claimed in claim 1 which further com 
prises the step of withdrawing the filter from the treatment 
location. 

28. (canceled) 
29. A method as claimed in claim 1 wherein the filter is 

slidably disposed on the guidewire when the filter is in an 
expanded deployed configuration. 

30. A method as claimed in claim 1 wherein the filter is 
rotatably disposed on the guidewire when the filter is in an 
expanded deployed configuration. 

31-33. (canceled) 
34. A method as claimed in claim 1 wherein at least one 

stop is disposed on the guidewire. 
35. A method as claimed in claim 34 wherein the at least 

one stop is a distal stop disposed on the guidewire distally 
of the filter. 

36-52. (canceled) 


